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論文内容の要旨
触b笥CtJ
The FoSB iB a member of the Fo告 family transcription factor8. 1b elucidate whether the FosB
expression is regulated by glu0000rticoids (GC) inthe hypothalamu8. rats tJnderwent 8ham
adrenalectomy (8ham･ADX) or bilateralADX, and the Fo81yAFo8B (AmsB, a trun飽ted sphce variant
of FosB)･immunoreactivity (ir) was determined in the paraventricular nucleu8伊VN) and supraoptic
nucleu8 (SON). In the parvo伐llular division of the PVN (paPVN) and SON, the FoSB/AFosB･ir
increased significantly followir)ど sham･ADX in comparison With the naive rat名, Which was SuppreBSed
with either corticoSterOne (CORT) or dexametha90ne (DEX). Followi叩ADX,the increase in the
FosB/AFo8B-ir was much more prominent thanthat in the sham･ADX訂Oup, and the ADX-induced
robust increase wa8 8uppre8紀d by CORT or DEX, but not byaldoSterDne. The Stre88le88 removal of
CORT 810m drinking water did not induce Fo島B/AFosB･ir in cithel･ the PVN or SON, BO the
upregdation of the FoSB/AFosB･ir a触r ADX dcperded upon the systemiC畠treSS aSSOCiat占dwith
surgery. ln the paPVN, the majority of corti00tropin･releasing hormone (CRfl) neuronB CO･eXpre88ed
the FosB/AFuB･ir a鮎r ADX, whel･eaS in the magno伐uular division of the PVN, the vasopresSin仏VP)
and oxytDCin (0XT) neuron8 did not expreSS FoSB/AFosB･ir. ln the SON, approx血ately 40% of the AVP
netlrOnS CO･eXPreSSed FosB/AFosB･ir after ADX, but the OXT neul･On色Were almt鳩t devoid of
FoSB/AFosB･ir. The FosB/AFosB･ir was exclu8ively colocalized with gluco00lticoid rcceptor (GR)-ir in
the PVN whereas approximately 70% of the FosB/AFo8B･ir was colocalized with GR-ir in the SON
fouowing bilateral ADX. Tn concert with these reSuJts J'JHrJ'IIO, DEX suppre88Cd the forskolin-induced
increase in the FoSB gene promoter activity in a homologous hypothalamic cell line. These results
suggest that GC畠may be a potent regulator of FosB/AFosB exp】･ession. which is induced by the stl･e88,
in the hypothalamic neuroendocrinc neuronS.
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触iEZZeB血J metbodgJ
lll Male Wistar rats were used inal1 the experiments･
【21 AdrenaIectomy仏DX) or shaⅡl･ADX (surかa1 8tre8S) was performedvia the dorsalroute under
chloralhydrate anesthesia. Rats Were perfuBCd at day l･ 27 4, 5, 6, or 7 following Sham･ADX or
ADX.
l31 A group of 8ham･ADX or ADX rat8 Were Supplementedwitheither dexamethasone a-p･) or
c.rticoBterOne (S.C.) during surgery and perfuBed at 24 hfollowing surgery.
t4] Brains were 8eCtioned at 30micrometerthickness･
【5l c･FoS.r FosB/AFosB imunocytochemitry was performed using the SPeCi五c antibody･
t61 Do･uble ICC wa8 Performed for Fo8B/AFosB with甲e曲newoendocrine peptideS e･g･
corticotropin･releasi叩hormone (CRH), Argmine va80preSSin (併P) and Oxymin (OXT) uSingthe
PVN or SON SeCtion8.
【7】 GR ICC or GR plus Fo8B/AFosB was performed
t81 Dexametha80ne,00rti鵬tmne Oraldosterone were a馳ayed umi官00mmerCialkit8･
t9】 Plasma o8mOlarity and electmlyte8 Were meaSWed･
(10】 stre綿Ie88 removal of gluco00rticoid wa叩erformed usingthe employment of Jacobson etal(1989)
nodel.
【11】 Ce止00unting and stati8ticalanalysis
l121 Cell culture, tran血tion and Luc reporter as8ay Was performed usingthe hypothalamiC 4B ceuB･
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蝕9ZLItsJ
tl】 The expre88ion of c-Fo8 Was not Ob鋸rved or ob紀rVed a very hmited number inany of the brmi
regiorLS Studied including PVN and SON at 24 h fouowing Sham-ADX or ADX･
【2日n the PVN, FosB/AFoSB･ir signiflCantユy increased in the PVN and SON at 24 h fouowing surgical
stresS (sham･ADX) in comparison withthat in the naive animal8l The ma印itude of the
FosB/AFosB･ir became much strongerfollowing bdateralADX in comparison withthat in the
sham･ADX bothin the PVN and SON. Inthe PVN of the AD芯 rats, FosB/AFosB'ir neurol18 Were
confined to the paPVNI FosB/AFosB･ir peaked by 24 h following ADXinthe PVN, and the
increment was sustained for at least 4 days, and then decreased graduauy tD the basal leve一 by
day 61n the SON, FosB/AFosB-ir peaked by 24 hfollowing ADX, then decreased to the basal
level by day 4･ Following 8urgicalstress, FosB/AFoSB･ir peaked by 24 h and Suhsided by day 4 in
both the PVN and SON.
t31 Surgery･induced as wen as ADX-induced incl･eaSe in the FosB/AFosB expression in the paPVN
cRH or SON AVP neuronS Was Clearly suppre紳ed by supplementation witheither
dexametha80ne Or COrticoSterOne. 〟doSterOne Supplementation dld not Suppre8S Sigmificantly
the ADX･induced FosB仏Fo8B expression in either the PVN or SON･
t4】 Approx血atcly 80% of the CRH netlrOnS in the paPVN became FoBB/AFosB-ir at 24 h following
ADX. Very few of the AVP･ir or OXT-ir neurons co･expres8ed Fo8B/AFosB･irinthe maPVN at 24
h folbwing ADX･ In the SON, approximately 40･yo of the AVP neurons colocalized with
FosB/AFosB･ir neWOnS at 24 hfollowing ADX･ On the other hand, only a small number of
oxT･ir netlrOnS expressed FosB/AFo8B-ir in the SON at 24 h following ADX･
[5] 08mOlarity and electrolytes (Na･, K+, and ClうConcentrations were not changed fouowing ADX in
colnparison with that inthe nH'l've animals-
【6】 GC ,emoval it監lfwaS not SuirlCient to upregulate the baSal FoSB/AFosB expre8Sion both in the
pvN and SON, upregulation was ulitiated by surgical stress and the induoed FosB/AFosB･ir was
potentiated by GC removal･
[7】 At 24 h following ADX, almost all the FosB/AFo8B-ir neu-lS Were00localized withGR'ir
neuron8 inthe paPVN whereas aPPrOXimatJ31y 70% of the FosB/AFo8B･ir neurons co】∝alized
withGR･ir neurons irlthe SON.
(81 ForSkolin SigniflCantly stimulated FoBB gene promoter activity in00mparisonwiththe control･
Dexamathas｡ne had no eHect on the basal FosB gene promoter activity; it軸nificantly inhibited
the for8kolin･indtlCCd Btinlulation of FoSB gene promoter activity･
ー　95　一
(amdzISloRJ
zL7 m.仰Study clearly showedthat glu00corticoid renovalby adrenalectomy itSelfwaS not StmCient to
upregulatcthe ba8al FoSBIAFosB expre88ion inthe paPVN CRH and SON AVP neuronB･ rrhe basal
expression was irhtiated by surgicalstress and surgery induced FosB/AFoSB expression was
potentiated by GC removal･ IJ2 - Btudyfurther conflrmedthis hypothesis wherea8forskolm
markedly indtlCed FosB gene promoter activity and dexamethasone sipiTICantly inhibitedthe
for8kohn･indu伐d stim血tion of Fo8B gene promoter activity･ Surgical stre綿may be an important
st,e880rfor the upreがation of FosB/AFoSB･irindi-te brain regions･ Taken together･ GCS may be
a potent regulator Of Fo8B/AFosB expression in hypothalamic neuroendocrine neumns, which iS
induced by the 8tre88･ Further昏tudieB are neCe-ry tO elucidate the mles of this tranSH=ription factor
in the hypothalamic paPVN CRH or SON AVP neuron8 in ghcocorticoid･deflCient state･
伽tzLtV PemPCb.pieBJ
we have found for theむさt time that FosB/AFosB induced mainly inthe paPVN CRH neumnS and
also inthe SON AVP neuronsina leSS eXtentfonowing bilateral ad托nalectomy･ We have conかmed
that ghlC-rticoid removalby SurqicalAl)X it#lfwas not able to upreFuhtethe expreSSion, on併
surgicalStre88 initiated the expreSSion and then GC removalpotentiated the FoSB/AFosB expres8ion
either in the PVN or SON. The physiological roles of this transcription factor in the CRH or AVP
neu1℃n8 iS nOtknown yet. It is our specu-ation that this transcription factor participatesinCRH or
AVP gene transcription by AP-1 (activated protein) dependent way, under GC derlCiency･ CRH or
AW gene prolnOter COntain8 AP･l Site and Fo名B or AFo8B i8 able tD make AP･l oDmplexwith dun
family members･ Therefore it i8 COnCeivable thatthe AP･l cornplexformed by Fo島B or AFoBB･ directly
binds With AP･1 site ofもhe promoter regions and 8t血ulate CRH or AVP gene transcriptionL As
FosB/AFoSB main一y induced in the CRH neurons under GC derlCient StBtL3, therefore･this
transcription factormight play roles in Stress reかationL Further Studies are neces組ry tO elucidate
this i鍋ue Clearly andthe research andingB W止l be a great helpfor developing novel methodsinover
coming Stre組Telated disorderB･
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論文審査括果の要旨
FosBは最初期遺伝子のうちFosファミリーに属する転写因子で･合成された蛋白が群轟によって切断さ
れFosBとDeltaFosBの2種の最終産物が生成されるo FosBの生理的意掛ま不明であるがC-Fosなど他の
Fosファミリーメンバーと比較し半減期が長い特徴を有する｡
生体がストレスに曝されると我床下剖卜下垂体一副腎系がはたら書糖質コルチコイド(GC)が生体を防
御する｡一方､ GCは視床下部や下垂体に対する負のフィードバック系を形成する｡本研究において著者は･
ストレスに応答して視床F部室傍核(PVN)および祝索上核(SON)でFosBmeltaFosBが発現し､これらは
糖質コルチコイド(GC)により強く抑制を受けること･ FosB/DeltaFosB発現はコルチコトロピン放出ホル
モン(C紺)やパゾプレッシン(AVP)などの神経内分泌ニューロンに発現すること､ Gいこよる抑制の一部
はFosB辻伝子発現レベルでの現象であることなどをはじめて明らかにした｡本論文はこれらの成果をまと
めたもので､全文7車よりなる｡
第1章は序論である｡
第2章は本研究に用いた実験手法についての記載であり･動物実験手法､ホルモンアッセィ､脳組織切
片作成.免疫組続化学､二重蛍光免疫染色､ J'n vJ'lTOの培養細胞実験などが含まれる｡
第3章は集散結果である｡これらは11のセクションから構成され､ 1･両側副腎摘出後の脳内C-Fos発
現､ 2.偽手術または両側副腎輸出後のFosB伽ItaFosB発現､ 3･ GCによる抑臥4暮ミネラロコルチコイ
ドの効果､ 5. FosB/DeltaFosBを発現するニューロンの同定･ 6･血膿ホルモン浪度･ 7･血凍浸透圧､電
解質浪度, 8.糖質コルチコイド受容体(GR)発現･ 9･ GRとFosB伽ItaFosBの共存･ 10･ストレス無し
のGC欠乏状鰍こおけるFosB/DeltaFosB発現､ Ill ]･n vj/TOにおけるGRのFosけロモ-タ-活性への影
響,が述べられている｡
第4孝は研究全体の考察であり､外科手術ストレスにより叩及びSONにおいてFosBmeltaFosBが発現
すること､それらはPⅦのCRRニューロンで特に著しくSONのAVPニューロンの-掛こも緩められること･
FosB/DeltaFosB発卿まGCで抑制されこの抑制はGC受容体を介する可能性が高いこと.外科手術ストレ
スなしにGC欠乏を惹起させるような操作ではFosB/DcllaFosBは発現しないこと､したがってGC欠乏それ
自体がFosB/DellaFosBを発現させたのではな< ､外科手術ストレスによって発現するFosBmel taFosBが
GC欠乏増強されたこと､ GCの作用の-掛ま過伝子レベルでの抑制効果の可能性があること､がはじめて明
らかにされた｡
第5章は図表とその解説である｡
第6章は研究成果のまとめである｡
第7章は績論である｡
以上要するに本論文は, FosB発現がストレス応答により惹起されることを発見し･その性格づけ､とり
ゎけ馴こよる調節を検討した点で情報科学ならびに医学･生物学の進展に寄与するところが大きい｡
よって､本論文は博士(情報科学)の学位魚文として合格と認める｡
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